We introduce conformally flat Fefferman-Lorentz manifold of parabolic type as a special class of Lorentz parabolic manifolds. It is a smooth (2 + 2)-manifold locally modeled on U( + 1 1) S 2 +1 1 . As the terminology suggests, when a Fefferman-Lorentz manifold M is conformally flat, M is a Fefferman-Lorentz manifold of parabolic type. We shall discuss which compact manifolds occur as a conformally flat Fefferman-Lorentz manifold of parabolic type.
Introduction
Recall that a conformal Lorentz structure on an ( + 2)-dimensional manifold M is an O( + 1 1) × R + -structure [11] . The minimal parabolic subgroup of O( + 1 1) is isomorphic to O( + 1 1) ∞ which is characterized as the stabilizer at the point at infinity ∞ ∈ S = ∂H +1 R , the boundary sphere of the real hyperbolic space. It is known that O( + 1 1) ∞ is isomorphic to the similarity group Sim
. If a conformal Lorentz structure has a reduction to O( + 1 1) ∞ × R + , then we call it Lorentz parabolic structure on a smooth ( + 2)-manifold and a manifold equipped with this structure is said to be a Lorentz parabolic manifold. The ( + 2)-dimensional homogeneous model for conformally flat Lorentz geometry is given by the pair PO( + 2 2) S +1 1 where S +1 1 is a hypersurface in the real projective space RP +3 and PO( + 2 2) is a subgroup of PGL( + 4 R) acting transitively on S +1 1 (cf. [2] ). If a smooth ( + 2)-manifold M is locally modeled on PO( + 2 2) S +1 1 (i.e. there exists a maximal collection of charts {(U α α )} α∈Λ whose coordinate changes by charts α : U α → S +1 1 belong to PO( + 2 2)), then M is said to be a conformally flat Lorentz manifold. By the monodromy argument, there exists a developing immersion dev : M → R × S +1 from the universal covering of M to that of S +1 1 , > 0. For = 2 , there is a unitary subgroup U( + 1 1) ≤ O(2 + 2 2). When we put U( + 1 1) = U( + 1 1)/Z 2 for Z 2 = {±I}, U( + 1 1) acts transitively on S 2 +1 1 .
In this paper, as a class of Lorentz parabolic manifolds we introduce a conformally flat Fefferman-Lorentz manifold of parabolic type, which is a (2 + 2)-dimensional smooth manifold locally modeled on the subgeometry U( + 1 We shall determine compact conformally flat Fefferman-Lorentz manifolds of parabolic type Ω/Γ under the existence of 1-parameter subgroup H, Theorem 2.1. Namely, let Ω be a domain of S 1 × S 2 +1 on which a discrete subgroup Γ ≤ U( + 1 1) acts properly discontinuously. Let Ω/Γ be a (2 + 2)-dimensional compact conformally flat FeffermanLorentz manifold of parabolic type. If Ω/Γ admits a 1-parameter subgroup H whose lift H to U( + 1 1) is not the center ZU( + 1 1), then Ω/Γ is a Seifert fiber space over a spherical CR-orbifold. Moreover, Ω/Γ is either one of (i)- (v) . As a consequence, a finite covering of such Ω/Γ is a Fefferman-Lorentz manifold. It is conceivable whether some finite covering of every compact conformally flat Fefferman-Lorentz manifold of parabolic type is a conformally flat Fefferman-Lorentz manifold (i.e. a principal S 1 -bundle over a spherical CR-manifold). This is not true in general. We give an example (see Proposition 3.1) in Section 3.
Outline of the paper
In Section 1, we introduce conformally flat Fefferman-Lorentz structure of parabolic type and collect several facts concerning Fefferman-Lorentz manifolds. In Section 2 we prove Theorem 2.1. In order to provide the reader with an overall view, we list the main arguments in the proof of Theorem 2.1 as follows:
• There exists an S 1 -action on Ω so that a 2-dimensional abelian Lie group S 1 · H belongs to the centralizer C U( +1 1) (Γ).
• The conformal action
be the boundary sphere of the complex hyperbolic space H +1 C . If Q ≤ PU( + 1 1) is a subgroup, then the limit set L(Q) is defined to be the set Q ∩ S 2 +1 where Q is the orbit of Q at a point ∈ H +1 C (cf. [3] ). The fixed point set F of G in S 2 +1 is invariant under Q because G centralizes Q. Minimal property of the limit set implies that L(Q) ⊂ F whenever F contains more than one point.
• As a consequence, W is determined as S 2 +1 − L(Q). Then Ω/Γ is a Seifert fibration over a spherical CR-orbifold (S 2 +1 − L(Q))/Q. In particular a Heisenberg infranil orbifold N/Q, and an infra-Hopf orbifold S 2 × F S 1 occur as spherical CR-orbifolds. We refer to [16] for Seifert fibration.
Section 3 is devoted to construct a Fefferman-Lorentz manifold of parabolic type from U( + 1 1) S 1 × S 2 +1 which is not equivalent to any Fefferman-Lorentz manifold. In Section 4 we give a characterization concerning developing maps of compact conformally flat Fefferman-Lorentz manifolds of parabolic type under the existence of 2-dimensional abelian conformal transformation groups, see Theorem 4.1. It is shown that the developing map is a covering map onto its image. We study proper CR-group actions on domains of S 2 +1 . As an application we generalize the previous result of [8] . (Compare Theorem 4.5.) In Section 5, besides conformally flat Fefferman-Lorentz manifolds of parabolic type, we shall explain another class of conformally flat Lorentz parabolic manifolds. Conformally flat Lorentz manifolds contain Lorentz similarity manifolds. It is shown that a compact complete Lorentz similarity manifold admits a Lorentz parabolic structure up to finite cover. (Compare Proposition 5.1.)
Fefferman-Lorentz structure of parabolic type
The null cone is defined to be the hypersurface
When P : R +4 − {0} → RP +3 is the projection onto the real projective space, the image P(V 0 ) is said to the Lorentz model S +1 1 of dimension + 2. Putting = ( 1 +2 ), = ( +3 +4 ), the correspondence (
The group O( + 2 2) acts invariantly on V 0 so that the projective group PO( + 2 2) = O( + 2 2)/{±I} acts transitively on S +1 1 as conformal transformations with respect to the the standard Lorentz metric. The pair (PO( + 2 2) S +1 1 ) gives the ( + 2)-dimensional homogeneous model for conformally flat Lorentz geometry. If (1 0 0 1) ∈ V 0 is a light-like vector, then the point at infinity is defined to be ∞ = P((1 0 0 1)) ∈ S +1 1 . The stabilizer PO( + 2 2) ∞ is isomorphic to the semidirect product
. Let U( + 1 1) be the unitary Lorentz group which has the center ZU(
If Z 2 is the subgroup of order 2 from S 1 = ZU( + 1 1), we put U(
There is a principal bundle
? (1) where P(V 0 ) = S 2 +1 1 by the definition. Then U( + 1 1) acts transitively on S 2 + 1 1 so that U( + 1 1) S 2 +1 1 is a subgeometry of PO(2 + 2 2) S 2 +1 1 . For the point ∞ ∈ S 2 +1 1 as before, put p( ∞) = ∞ ∈ S 2 +1 which is also called the point at infinity. As a spherical CR-structure, S 2 +1 − {∞} is identified with the Heisenberg Lie group N where 1 → R → N −→ C → 1 is a central group extension. (For instance, see [17] about this identification of CR-manifolds.) Since the stabilizer PO(2 + 2 2) ∞ is R 2 +2
(O(2 + 1 1) × R + ) (see Section 5 for this explicit identification), it follows
As U( + 1 1) ∞ is a noncompact amenable group, it is contained in the maximal amenable subgroup of
(O(2 + 1 1) × R + ) up to conjugate and so
(Compare Remark 1.4.) If τ : PO(2 + 2 2) ∞ → Aut(T ∞ S 2 +1 1 ) is the isotropy representation at the tangent space T ∞ S 2 +1 1 , noting R is the center of N, (2) induces We shall explain the terminology of this definition in turn. Let N be a strictly pseudoconvex CR-manifold. A FeffermanLorentz manifold M is defined to be C (N) = Λ +1 0 (N) − {0}/R + which carries a Lorentz metric (cf. [15] ). There is a principal bundle
where S 1 acts as light-like isometries (so does its lift R on C (N)). By the following theorem (cf. [4] ) it is sufficient to find a spherical CR-manifold N in order to get a conformally flat Fefferman-Lorentz manifold C (N). 
Remark 1.4.
If we recall O(2 + 1 1
(See [8, 9] .)
Proper actions of subgroups of U( + 1 1)
When M is a (2 + 2)-dimensional compact conformally flat Fefferman-Lorentz manifold of parabolic type, there is a developing map followed by a covering map :
(Cf. Section 4. See [12] for the definition of developing map in general.)
If • dev is a covering map onto its image Ω ⊂ S 1 × S 2 +1 such that the holonomy group Γ ≤ U( + 1 1) acts properly discontinuously, then M finitely covers the quotient Ω/Γ. In this section we study Ω/Γ as compact conformally flat Fefferman-Lorentz manifolds of parabolic type.
As the center S 1 acts freely on the 2-fold covering S 1 × S 2 +1 of S 2 +1 1 , there is the equivariant principal bundle from (1)
Let Ω be a domain of
If is an element of the group of conformal Lorentz transformations Conf (Ω), then : Ω → Ω extends uniquely to a conformal diffeomorphism of S 1 × S 2 +1 by Liouville's theorem (cf. [13, Section 3, (3.
2)], see also the first paragraph of Section 4). We put
Suppose that a discrete subgroup Γ of U( + 1 1) acts properly discontinuously on Ω such that the quotient Ω/Γ is compact. Note that there is a covering group extension (cf. (12) of Section 4)
We shall determine Ω/Γ when Ω/Γ admits a 1-parameter subgroup H ≤ Conf F (Ω/Γ) whose lift H to U( + 1 1) is not the center ZU( + 1 1).
Theorem 2.1.
Let Ω/Γ be a (2 + 2)-dimensional compact conformally flat Fefferman-Lorentz manifold of parabolic type. If Ω/Γ admits a 1-parameter subgroup H whose lift H to U( + 1 1) is not the center ZU( + 1 1), then Ω/Γ is a Seifert fiber space over a spherical CR-orbifold. Moreover, Ω/Γ is either one of (i)-(v). As a consequence, a finite covering of such Ω/Γ is a Fefferman-Lorentz manifold.
Along the outline of the proof indicated in Introduction, we start with the following lemma.
Lemma 2.2.
There exists a 1-parameter subgroup 
Then the orbifold W /Q is locally modeled on (PU( + 1 1) S 2 +1 ) for which there is an inclusion of groups
Since Q ≤ PU( + 1 1) is finitely generated, there exists a torsionfree normal subgroup Q of finite index in Q by Selberg's lemma. Note that G centralizes Q by (4) so there is a commutative diagram of central group extensions
Here we put
Then G is a connected abelian Lie subgroup. We determine Ω/Γ according to whether G is noncompact or compact.
0 , then the Obata-Ferrand theorem of CR-version shows that W /Q = S 2 +1 . (See [7] for the CR-orbifold case, for example.) Hence it follows Ω = S 1 × S 2 +1 . As the connected abelian group G fixes {∞} uniquely (or exactly two points {0 ∞}) in S 2 +1 , Q is a finite group lying in U( ) up to conjugate. Then
1 × {∞} is a fixed point set.) As Γ acts freely on
Otherwise G is compact. Taking the closure G of G in C Aut CR (W ) (Q ) (cf. (5)), consider the case that G is either noncompact or compact.
. As Q acts properly and G centralizes Q, Q (choosing an index 2 subgroup if necessary) fixes {∞} so W misses {∞}.
is a Seifert fiber space over an infranil-orbifold N/Q. On the other hand, when G has no summand in N, we have
is a Seifert fiber space over an infra-Hopf orbifold
is a Seifert fiber space over a spherical orbifold S 2 +1 /Q. In this case, G ≤ T +1 where each summand in T +1 is nontrivial. As G centralizes Q, it follows Q ≤ T +1 so that Γ ≤ T +2 . Thus Γ is an elementary abelian group.
For the latter case, as G centralizes Q, Q leaves
(cf. [3] ). Then Q belongs to P U( − + 1) × U( 1) which is the subgroup of PU( + 1 1) preserving S 2 −1 , = 1 . (See subsection 3.1 for details.) As Q acts properly discontinuously on W , Q is discrete in P U( − + 1) × U( 1) .
containing Ω. As we may assume that Ω is a maximal domain in S 1 × S 2 +1 on which Γ acts properly, it follows Ω = S
There is a Seifert fiber space
Proof of Theorem 2.1. (i), (ii) and (iii) follow from Case I, Subcases II-1 and II-2, respectively. (iv) and (v) follow from Case III. By the structure of Seifert fiber space, a finite cover is a principal S 1 -bundle over a spherical CR-manifold. Thus a finite covering of Ω/Γ is a Fefferman-Lorentz manifold.
Remark 2.3.
If dim Ω/Γ = 4, then Q ≤ U(1 1) so that L(Q) ⊂ S 1 , = 1. According to whether L(Q) is a Cantor set in S 1 or L(Q) = S 1 , it is well known that S 3 − L(Q)/Q = S 1 × S 2 # · · · #S 1 × S 2or some finite cover of S 3 − S 1 /Q is a principal S 1 -bundle with nonzero euler class over a closed surface of genus ≥ 2.
Non Fefferman-Lorentz manifold
In view of Definition 1.1, it is conceivable whether some finite cover of any compact conformally flat Fefferman-Lorentz manifold of parabolic type is a conformally flat Fefferman-Lorentz manifold. It is not true in general. We give such an example.
Spherical CR-manifolds
Let V 0 ⊂ C +2 − {0} be the null cone as in Section 1. If P C : C +2 − {0} → CP +1 is the canonical projection onto the complex projective space, then P C (V 0 ) = S 2 +1 which has an equivariant projection (P P C ) : (U( + 1 1) V 0 ) → PU( + 1 1) S 2 +1 . The pair PU( + 1 1) S 2 +1 gives the homogeneous model for spherical CR geometry. When we put V
It is easy to see that
on which a subgroup P(U( − + 1) × U( 1)) ≤ PU( + 1 1) acts transitively with compact stabilizer U( − ) × U( ).
(See [10] for details.) In particular, if = , then it follows that
with transitive subgroup U( 1) = P(U(1) × U( 1)). It is well known that
is the Lorentz hyperbolic space form (complete Lorentz manifold of constant curvature −1).
If ZU( 1) is the center S 1 of U( 1) as before, then there is the equivariant principal bundle
Choose a discrete subgroup Q 0 ≤ PU( 1) such that H C /Q 0 is a compact complex hyperbolic manifold. Let U( 1) = ZU( 1) · SU( 1) be the decomposition such that
is a central extension where ZU( 1) ∩ SU( 1) = Z +1 . Let λ be an arbitrary irrational number and take an infinite cyclic group generated by 2πiλ so that 2πiλ ≤ S 1 = ZU( 1). If Q 1 ≤ SU ( 1) is the pre-image of Q 0 , then we denote a subgroup
Obviously, Q 0 = S 1 so Q is not discrete in U( 1).
Fefferman-Lorentz manifold of parabolic type
Consider the central group extension associated to the center
If p :
is a conformally flat Fefferman-Lorentz manifold of parabolic type which has the equivariant principal bundle
Obviously, (10) endowed with (6) induces an equivariant principal bundle
Then there is the infinite cyclic covering of the above bundle:
Let Q 1 be a group induced by the following central extensions:
Then Q 1 is viewed as the product Z × Q 1 with group law
where :
which is the center of U( 1), choose an infinite cyclic group λ ∈Z . Under the identification of (9), take a subgroup of U( 1) × U(1),
Here note that ( λ · ( α 1 )) = ( λ + α 1 ) and [ · · ] is the equivalence class mod Z. Then it follows from (8) that (Γ) = ( Q 1 ) = Q 0 ≤ PU( 1). On the other hand, if we note ZU( 1) × Z Z = ZU(n 1) × Z induced by the homomorphism ( ) → ( − ) where Z/Z = Z, then we can check that
Here λ is an infinite cyclic group of ZU( 1) = R.
Taking a quotient of (11) by Γ, we obtain a compact conformally flat Fefferman-Lorentz manifold of parabolic type S 1 × V −1 /Γ which supports a principal fiber space
Non-Fefferman-Lorentz manifold
The lift of
On the other hand, (10) induces a fibration
for which the covering S 1 × V −1 is a Fefferman-Lorentz manifold over a CR-manifold V −1 with principal fiber R. It is easy to see that P(Γ) = Q from (8) . Observe that
Thus P : Γ → Q is an isomorphism. Since Q is not discrete from (8), the quotient S 1 × V −1 /Γ cannot be a fiber space over a CR-manifold.
Proposition 3.1.

There exists a compact conformally flat Fefferman-Lorentz manifold of parabolic type S 1 × V −1 /Γ of dimension 2 + 2, ≥ 1, but no finite covering is a Fefferman-Lorentz manifold.
Uniformization by developing maps
Suppose that M is a (2 + 2)-dimensional conformally flat Fefferman-Lorentz manifold of parabolic type. In general there is a developing pair (ρ dev) : (π M) → U( + 1 1) S where S 2 +1 1 = R × S 2 +1 and U( + 1 1) is the universal covering group. Let Conf F (M) be the subgroup of Conf (M) whose elements preserve Fefferman-Lorentz structure of parabolic type. From the covering group theory, there is an exact sequence
where N Conf F ( M) (π) is the normalizer of π in Conf F ( M). Since dev is ρ-equivariant, ρ extends naturally to a continuous homomorphism ρ : Conf F ( M) → U( + 1 1). (For this, note that a conformal Lorentz (O( 1) × R + -) structure is of finite type as a G-structure (in fact, o( 1) + R has order 2.) So a conformally flat Lorentz structure is an integrable G-structure of finite type. It is known that a local diffeomorphism of an integrable G-structure of finite type is analytic. Compare [12, 19] .)
We give the following characterization concerning developing maps.
Theorem 4.1.
Let M be a (2 + 2)-dimensional compact conformally flat Fefferman-Lorentz manifold of parabolic type which admits a 1-parameter group H ≤ Conf F (M). Let ρ(H) be the holonomy image of a lift H of H to M. If the group R · ρ(H) has a 2-dimensional orbit at every point of dev( M), then dev is a covering map onto the image.
Proof. As in the proof of Lemma 2.2, if R ≤ U( + 1 1) is the center, then the pullback by dev induces a π-invariant
vector field ξ on M. ξ induces a vector field on M. Since M is compact, it induces a 1-parameter subgroup C . Let C be a lift of C to M for which ρ maps C onto R and so C ≤ Conf F ( M). As ρ : C → R is isomorphic, C acts properly and freely on M since so does R. Put W = M/C .
Let H ≤ Conf F ( M) be a 1-parameter group on M by the hypothesis. Consider the commutator subgroup [C H] ≤ Conf F ( M). As ρ([C H]) = {1}, dev([C H] ) = dev( ) for all ∈ M. Noting that [C H] is connected, it follows that [C H] = for all ∈ M. This implies [C H] = {1}. We obtain an abelian group C · H ≤ Conf F ( M). Since ρ(C · H) = R · ρ(H)
, the hypothesis of the theorem implies that C · H is a 2-dimensional abelian group. Consider the (equivariant) principal bundles: 
For the closure of the holonomy image Φ(G), we put
Then G is a closed connected abelian group. Note that C · H belongs to the centralizer C Conf (14) and (13) that
If dev( ) = 0, then p(0) = 0 (= (0 0)) ∈ N. As above G ≤ U( ) × R + , G · 0 = 0 in this case. Then p • dev(C · H ) = 0 and so dev(C · H ) ⊂ R × 0. Thus R · ρ(H) · 0 has one-dimensional orbit. This is excluded by our hypothesis on R · ρ(H). Similarly for ∞. As S 2 +1 − {0 ∞} (= N − {0}) equals S 2 × R + , the developing pair reduces to the following:
Since U( ) × R + acts properly on S 2 × R + , dev is a covering map so M is conformal to the orbit space 
Subcase 2. If Fix(G S
where
is the infinite cyclic covering of
So we obtain a covering map
Lemma 4.2.
Let G ≤ PU( + 1 1) be a closed subgroup acting properly on S 2 +1 − L(G). Then the group
→ ∈ G for some ∈ G. Choose ∈ U( + 1 1) such that P( ) = . As R → U( + 1 1) P − → PU( + 1 1) is a principal bundle, there exist neighborhoods U( ) with compact closure and U( ) such that P maps U( ) onto U( ). Hence there exists a sequence { } ≤ R for which · ∈ U( ) such that · → . Then ( ) = ( · ) → · . Since R acts properly on S 2 +1 1 and → , → ∈ R for some ∈ R.
Lemma 4.3.
Suppose that
The idea of the proof is as follows. We show that the closure Γ lies in the following group extensions:
where ∆ = U( − + 1) ∩ Γ is a compact group. The action of Γ induces an equivariant projection
Here the union H C = H C ∪ S 2 −1 is a ball. Then we prove that the action Γ S 2 +1 − L(Γ) is proper by showing that the action P 1 
Proof. As the group Γ normalizes Γ 0 , Γ leaves S 2 −1 invariant, 1 ≤ ≤ . Then Γ belongs to the subgroup P(U( − + 1) × U( 1)) of PU( + 1 1) preserving the subset
Then there is a Γ-invariant decomposition:
As
, there exists the following commutative diagram (cf. (6)):
− −− → PU( 1) H C is an equivariant fibration. In view of (15) , this fibration naturally extends to the following equivariant projection:
such that q S 2 −1 −L(Γ) = id. Moreover the groups are sitting in the exact sequence
If we note that P(U( − + 1) × U( 1)) leaves invariant the totally geodesic subspace H C in H 
is fixed by U( − + 1).
This implies lim
It follows from the definition of the limit set (cf. [3] [6] for example.) Thus P 1 (Γ) acts properly discontinuously on the union
We now prove that Γ acts properly on S 
By (16), it follows q( ) = P 1 ( )q( ) → q( ) and q( ) → q( ) where q( ) q( ) q( ) ∈ H C ∪ S 2 −1 − L(Γ) . As P 1 (Γ) acts properly discontinuously on H C ∪ S 2 −1 − L(Γ) as above, it follows P 1 ( ) → P 1 ( ) ∈ P 1 (Γ) for some ∈ Γ. If we note that P 1 : P(U( − + 1) × U( 1)) → PU ( 1) 
Remark 4.4.
Schoen has proved the following result [18, Theorem 3.3] : the CR-automorphism group acts properly on a noncompact strictly pseudoconvex CR-manifold M unless M is CR-isomorphic to the Heisenberg Lie group N. The above lemma is also obtained from this result more generally. Proof. We have the commutative diagram as before:
. By the hypothesis, Dev : W → S 2 +1 is not surjective from (18) . Put Λ = S 2 +1 − Dev(W ) and ρ(π) = Γ.
0 is solvable so a -torus T . There is a commutative diagram
(See [14] , also [8, Case (30b) , Theorem 5.1].) If dev −1 (R × {0}) = ∅, then it is easy to check that dev : M → R × N is a diffeomorphism. As R × N/Γ is compact, the cohomological dimension of Γ must be 2 + 2, but Γ ≤ R × T × R + which has cohomological dimension at most 2. This is impossible so dev
is a covering map so that M is conformal to R × S 2 × R + /Γ. However, Λ = {0 ∞} in this case which does not occur.
As Γ is discrete, Φ(Q) 0 is solvable.
. This case reduces to Case I. In particular, dev : M → R × (N − {0}) is a covering map because this is the case that Λ = {0 ∞}. Subsubcase 2. Suppose that Φ(Q) 0 = T , ≥ 1. As before if Φ(Q) ≤ U( + 1) with = + 1, then we obtain dev : M → R × S 2 +1 is a diffeomorphism, but it does not occur as before. Then T fixes
Remark 4.6.
In Theorem 4 5, the covering map falls into one of the following:
• dev : M → R × (N − {0}) (Subsubcase 1).
•
Lorentz similarity manifolds as parabolic structure
Put the group
which acts transitively on R +2 by Lorentz similarity transformations. Then the pair Sim L (R +2 ) R +2 is the homogeneous model for the Lorentz similarity geometry. First we shall explain that Lorentz similarity model is obtained from conformally flat Lorentz model. Given the standard basis { 1 2 +3 +4 } on R +4 , take a new basis
Then the standard Lorentz inner product · · satisfies If [A] ∈ PO( + 2 2) ∞ , then P(A 1 ) = P( 1 ) so it satisfies A 1 = λ · 1 for some λ ∈ R + . Then it can be checked that the stabilizer is a subgroup consisting of the following matrices:
Here | | 2 = I 1 = If Γ ≤ Sim L (R +2 ) is a discrete subgroup acting properly discontinuously and freely, the quotient R +2 /Γ is a complete Lorentz similarity manifold. If Γ belongs to R +2 O( + 1 1) = E( + 1 1), then R +2 /Γ is a complete Lorentz flat manifold. We show how complete Lorentz similarity structure is related to Lorentz parabolic structure. Aristide [1] has proved that every compact complete Lorentz similarity manifold R +2 /Γ is a Lorentz flat manifold. By the result of [5] , Γ is virtually polycyclic. Then Γ belongs to the maximal amenable Lie subgroup of E( + 1 1), thus Γ ≤ R 
